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Takaaki Kobara* & Mitsuo Chihara** : On the taxonomic 
position of a siphonous alga Pseudodichotomosiphon constrictus 

9 \lV l F p Pseudodichotomosiphon constrictus (Yamada) Yamada 

ftld Yamada (1932) ict 0 Vaucheria 
constricta $ fatz 0 \k f- Yamada (1934) ft, iOPl) 

< W'h* 4 o, 2 ) »lt EM i fixIRJtB ^ 4 o, 3) MS* ft nfc-f Z> ft H 

Dichotomo siphon (f- 3 C'fyf F'pg) & t LX Vaucheria fi'bftMl', 

# d 7f|© Pseudodichotomosiphon (7 t ''u t F'p|) ££f- 

ti|7# (1964) ft Vaucheria (DfafrtC 4 lift/Y> El£L^ fix ISffll 4: 4"^ V. mayyanaden- 
sis t£ E(OWPfo'b £ t, ^"Stt Dichotomosiphon fC^fbiK&ffiPJJilXl'—Xft'trfe 
<, t <k, Vaucheria CD Woroninia 

> 7)c L, Pseudodichotomosiphon <D^Mdl\±KW^R^^ 

ifPo L/5>L, ^tft^Kui 

JxtTt'ifr#*o fc 5 x_, i ^ a Y ^ v ? F p i [WlHltc, 

dr '> 7 v ctfU'n^ix'tlYc (Miwa et al. 1961) t ®fg ^ H |g #1 

(Xanthophyceae) KP)fM'i'b < P>P\ d:frit 4 IlSlSi (Chlorophyceae) Z> <D 

Ku 4 KpOM^ 0®H11S)S (Hori et al. 1979), J’fel'tJjScfelt 
|§.bJt (Yokohama et al. 1980), %>%M = P cr ) : &M (Kobara & Chihara 1984) 

to’t ZFMMM^W; (flffl lb 1984) toot'T \ 9'\£v i K p ftTOSI«« 

i*ie>© ■ib, t mumu&bh-r, mum 

$i© , l4ff4'4''3't L tzh'oX, W$.&X<D Pseudodichotomosiphon t 

Vaucheria ©fgjjtft^JXil#!© <\ bFJtO E b 0 bitiO 

L?c 4 ©T:'& bfrPb btcibK, XB.^hWc%W^k%^^%VMViz 

* Biological Laboratory, Senshu University, Higashi-mita, Tama-ku, Kawasaki 

214 . 

** tk$Jpld : 7fi- Institute of Biological Sciences, University of Tsukuba, Tennodai, Tsukuba- 

shi, Ibaraki 305. 
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m986¥3^ £1987TOJTO, l''t'^4?4 1 li*ftlt^^^D±IS7#^TOLfc 0 

n®7>- h_B-—«L, s' ^AOl^SWel^bL-CKlto 

{TO - ©ft£^3£#(f-fll©#t 'ft ^ y '> 3. ©ftfC^-tTOJH,^ L, y •> *. 4f|S©7jTO 

S;& L, 7^7At">t K ^ -i v ^ LfCo 

IftoMimoJ:5^5 0 M 23° C, 14 f^/lOR^MItSS, 

4,0001ux o J$ii?jTOl£ Provasoli (1966) ©^Ibi^TR^ilil^ffi V', 

$ TO 7* -f ^«Dli5il^^it't'TOTO£ftlclg-3t$£ 1/ ft ft 9 1 mg ©jUft >f a* ~? — *7 J* 
^JflLft 0 

MU ffft©7f^i®- ^ t" u 1 K p ©M^p© direct preparation K X £1®§ffi&: Fig. 1 
ftftift fimTOrri(iTO'(TO&Si't®€£«ft#£TOfti %to Mf: <£ £ 
ft^JlTOTOSTOft 7.5—9. 0 fj.m, 10.0~12. 5 pm -e*5 0 -©fliTOMiTO 

(Kobara & Chihara 1984) i 0 TOiTOo fijiTOWS&BS^W:*©^ 

^to#otom£tototo < tr^a-e 

ft 3 (Fig-1,2) o L X l ftTO, i ft!** 

fbft* s TO0i;TOJ:£ll^ftHTOTOTOoftftftft<g,;bft£ o 4ft, ft€©«ft 

|piTO&(terminal filaments) P>ftft 1'ilH lil/Ei^la'tflffi- 

©TO^irop^M^fts tisbbH* c v'-f*u-*«t 

ft - <t it, £ TO Koch (1951) jfi Vaucheria 
pachyderma, Moestrup (1970) ft F. sescuplicaria ft ft ft ft ft Mli Lft|£f| ft 
ft |W| K ft' ife ft 0 

H#© < IF'ftft^ftK. 1ft 

iTOTO < |§TO,llflTOfSTOfiTO(Fig. 3) c MM© < tfft©MftfcmfliJ&a''fc 
<, foZffifr-rmmm-rfiMx&ztf, mvUftxxxyfmMxmhXh^iz'v-fKo < 
^ft£TOft©P B mt 150~1, 000 //m ©f&0ft&ftfts #- < ii 250-600//m ft&ft 0 
ft © < ft ft ft Rieth (1970) Tfi Vaucheria © 11| © || ft- ft $|? || L 7c “pseudo- 

undulata” I, of 0 fate X 5 ft < ft ft £ fti|ft5 0 7t>; K p © < ft ft 

i < ftft© nlS^-ft, Fig. 4 {TOft <£ 5 ft, Tnl^M < , iitTOftftft Lftl 'fti: < , Mk 
h £©mTOMM©:fe®TOTOTO%I^#ft, TOU^ftFig. 

5 ftft TO5 X 5 ftA < H-3o i © J: 5 ft < ftft©M/TO, 9 ftu s' K p ©MMft 
M©^7 $ *ii L ftTOf^TOiTOft 2> ft, & S B#,TO'MM]IS©¥ 

0, ^©^4i|EilS&#^i 

ft, $ b ft i © i 5 /ftftftftftTOi o iift c .1 yc x o < ft'ftfi'^-1 s % © t Mm $ ft a 0 
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Figs. 1 & 2. Shadowcast direct preparations of spermatozoids of Pscudodichotomosiphon constrictus. 
1. A whole cell, possessing a short anterior flagellum and a long posterior one. Note fine hairs 
(arrow) on the anterior flagellum. 2. Higher magnification, showing two lateral rows of fine 
hairs on the surface of the anterior flagellum. 


Fig. 5 #•!&**< tfftilT 

Fig. 

£ «t 5 K, ^ v m*J LXUmhKM 

J®$jHSo K p ©£•;&©# < ± < rFJa0]tTr/lB'i?-f 5< ±4i 

4 < 4 © % 2> (Fig. 7) 0 

J: 9 Fi g .3*i*©-m^L 

± 4 ©“C, ±12 © ± §4± IS^;, &Sl©jHflJg3jfe© i K p % 












Iff!IfS 


Figs. 3-12. P. constrictus collected in nature. 3. Thallus consisting of erect and thick filaments with 
constrictions and slender rhizoidal filaments without constriction. 4. Part of an erect filament, 
showing clavate portions between constrictions. 5. Part of young thallus, showing ramifications. 
Each ramification emanates from under the constriction. 6. Apical part of the erect filament, 
showing a new ramification developing laterally from the filament. 7. Ramification formed be¬ 
tween constrictions. 8. New thallus (arrow) developed vegetatively from the filament. 9. Anther- 
idium produced just under a constriction. 10. Oogonium produced just under a constriction. 
11. Antheridium produced between constrictions. 12. Oogonium produced between constrictions. 
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X 5 KM.ji.Zo 

K p Vaucheria t&M® 

4 VLbh.% 0 2J3 4 1 

fyKtt? \£v $ K p ©jfflJ^jfc^tEfl 0.5~1. 0cm 5J!T^JiUti8ffl 

1.5~3.0cm ©%<Dd'^< &£„ £*UiFig. 8C 
TK-f «£ 5 < &%WQ% ( Dft^^Wjk~$'Z'h'b~e%)Zo Vaucheria tr 

y < )Ad'^ 4 -?r€>#-5:0^riSH^ t: 1/ ? K p i 

-3£^js;^lc-|W) Cil'iSo 

MS£$fts o MStt&#5-e3cJ& 

(beak) ^%o 0 h^, 

^■4”^o ^K f 9 c 5fl#il , i> 111 Jp (1964) Lfc X 5 ^ Vaucheria <D Woroninia 

fflio-^H t Jw)—o ^ t"u ? K p oik^ifiSU'g’i't, OsftET'^JI^fiScc? 

>1 £d^V'(Fig. 9, 10) 0 L;^ L, < ZFht < 

(Fig. 11, 12) 0 

mwmm. hmcmwvMM&o%%m*m \l, *<0®^ib««^ 


Figs. 13-19. P. constrictus grown in culture. 13. Apical portion of a filament fresh from culture. 
14. Clavate apical portion grown in culture. Arrow shows where the tip of the filament was 
when collected in nature. 15. Apical portion of a growing filament. Note apical zone (upper 
part from two arrows) containing no chloroplasts. 16. Ramification formed laterally from the 
filament without constriction. 17. Long clavate filament without constriction. 18, Long clavate 
filament with a constriction. 19. Three antheridia produced in culture. The arrow shows where 
the tip of the filament was when collected in nature. 
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o $30 Big, * ft < tfftfc % 7c & l '#L 1C#$ t tz 2~3 cm ©^^OfJ^JL 

4- J: < L, ± £ €>$Jj®t?:^§|^rfr& o7c 0 L 

tztf, < ft^>lc^tBLTWc(Fig. 13) 0 

it#r?fl^36M^r«^tB^^t.5i^#^t,700~l,000^m JcgLfc(Fig. 14) 0 ^ 

< UsKi&ofco #Iloo^l|| (Fig. 15) ©5fc»(^FPJ: 0±®)ti^ti0fe 
< fcfelC^fe^ilLfco COt?ft4}i£ Ott & Brown (1974) Vaucheria 
dillwynii "CtllSLfc “apical zone” IC^g^'t’?) 4 ® ^SftftSo 
$c4HfS£Kfc/Fs ^®^f£frCfrj;##IJ;fr < 0?ftj&>#£Lfel'4©(Fig. 16) kfetti~Z % 
O £ >&S* -o fc 0 6 0 &, fjffc tc#* L <D 

(Fig. 17)o £ftic< tfftfl^jSSft 

Z (Fig. 18)„ %<Dm&i>mmfrMvrn(0^^mfrb§\ tft:#B%t5r 

aa^t< rFft/YJIM $ ftfc 0 10 0 Ufctfs -tix Pj e>|# 

©MUMMS-t 2>FlifMfrfcr#ji: LTT? 17c < tfft& %7c &l 'jffflJjS* 

IcHM £ft7c (Fig. 19) o 

(Hori et al. 1979), 3frn$tfe^£L$c (Yokohama et al. 
1980), (Kobara & Chihara 1984) i(lufflPj 

1984) © P>, $ 11- ^ e>« ^ t" u ^ K p £r MHIH© 7 -> 5 K p g 

(Vaucheriales) <t # L7c 0 ItHllli© 7 y-p-y 5 K p g 1C1£ 

Vaucheria ©ftfetc, Asterosiphon, Phyllosiphon, Botrydium t£ ¥ii'&Z 0 Cft(b® 
Jgfril '-f ft 4 KbY^cillfllFeJ©If^SI £ £?iltl5££r % o Q ^ t" u 5 K p £ £jjg 

% 1C Vaucheria K J; < MU"t Z 0 

Mi~ZL k k iv^hir^^c kvs^z 0 LA* L, *>£»&»£ i 5 r, 

^ftbl*£W^#lcj; 0 Omt-tZ 4ot-^ 0, 

iSftft^s #lcM^ft?)lcfi-t^m^7£MiM^fxV'o &*>', 9 \£.v \ K 
p 1 C Vaucheria cry Woroninia £ li^Wlcit^ < |WJ— 

F:&£ 0 »b«C^tl:-©«lc4lI||f.e 3 ^c|g^f:^«T»L7c^* ) * fcf 
1/5 K p It Vaucheria oy Woroninia gfjic ^U £>&;& ©;&» ^^"Cab £ t iniw't' Z a 
Rieth (1980) b t IF) tm^^LX\'ZA', 

ltl'ftl' 0 

^ t" i/ 5 k p «t o^ttTia© f 5 ic^^ 0 

Class Xanthophyceae ]8:$ii|ijpj 

Order Vaucheriales 7yy-'yr. K p g 
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Family Vaucheriaceae yy-yyi F'pJ4 

Genus Vaucheria A. P. de Candolle, Bull. Sci. Philom. Paris 3: 20. 1801. 

y ypy k k p H 

Syn. Pseudodichotomosiphon Yamada, J. Fac. Sci. Hokkaido Imp. Univ., Ser. 
5. 3 : 83. 1934. 

Species Vaucheria constricta Yamada, J. Fac. Sci. Hokkaido Imp. Univ., Ser. 
5. 1 : 110. 1932. 9 tf H K p 

Syn Pseudodichotomosiphon constrictus (Yamada) Yamada, J. Fac. Sci. Hok¬ 
kaido Imp. Univ., Ser. 5. 3 : 83. 1934. 

unit's o 


Summary 

Spermatozoids of Pseudodichotomosiphon constrictus possess a short anterior 
flagellum with two lateral rows of fine hairs and a long posterior flagellum 
without any ornamentation. This and some other results show that P. constri¬ 
ctus belongs to the Xanthophyceae. At present, the only morphological differ¬ 
ence recognized between Pseudodichotomosiphon and Vaucheria is the presence 
or abscence of constriction on the thallus. Here, we examine the character of 
the constrictions. The constrictions are most likely formed by repetitions of 
growth; that is, new growth starts from the central part of the clavate head of 
the filament and, later, the growing part becomes clavate again. The ramific¬ 
ations and the reproductive organs develop mostly from just under the constric¬ 
tions, but some are produced between constrictions. Under our culture conditions, 
most of the growing parts developed into long clavate filaments without 
constriction. These filaments had a capacity to produce both ramifications and 
reproductive organs. The reproductive organ of this alga is identical with that 
of species belonging to the section Woroninia in Vaucheria (as already pointed 
out by Yamagishi, 1964). In the Vaucheriales of the Xanthophyceae, the clavate 
filament and the constrictions formed by the repetition of the growth pattern 
seem not so important character for establishing an autonomous genus, especially 
in view of the morphological specialization of both vegetative thallus and repro¬ 
ductive organs. Pseudodichotomosiphon constrictus should thus be treated under 
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the name of Vaucheria constrict a as in the original description (Yamada 1932) 
and be placed in the section Woroninia in Vaucheria. 
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